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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 
semiconductor optical device which has a self-aligned 
inner stripe laser structure and does not receive COD 
even at high-output time by maintaining a low 
threshold current and high efficiency and a method of 
manufacturing the device. 

SOLUTION: The semiconductor optical device has a 
first-conductivity clad layer 22, an active layer 23, a 
first second-conductivity clad layer 24, and a current 
blocking layer 26 having an opening 42 successively 
formed on a substrate 21 and a second second- 
conductivity clad layer 28 which is formed in the 
opening 42 and at least on part of the current 
blocking layers 26 on both sides of the opening. The 
band gap of the active layer 23 at both end sections 
of an optical waveguide is made larger than that of 
the layer 23 in a current injecting area at the center 
of the optical waveguide by performing heat 
treatment after impurity diffusion is made through ion 
implantation. 
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e(_hdSiy0iLV' o JifSirLTtt. 0. 5/im£TF;&s 
#£b<. 0. 3^m£lTd5iyj3F^UV'. S# 
2 l-iaiirogco^^yraggtt. Tiii 2 x i oi7 C m-3 

&_ttfS$?£b<. 5X1 Ol7 C m-3£UidSi'?^b 
V' 0 _t®IS2 X 1 O20 c m-3^T^»S b< . 5X10 
19 c m"3£lT^ i y iff - £ bV '. 

[ 0028 ] *as«r*MH- 

ztmm 2 3 o«3g(4. wkimirs ti-r. m 1 ©-wc 

ISV'Ttt. “ftfi :^#F (DQW) mitSr^r bTV'5. 
r<D“S *^#F (DQW) 

*g (/VK- 70 5 1. fl:^-#Fg (/^K— ^) 5 
2. ^!)7« (/yK-7) 5 3. S:^#Fg (7 >K 
-r) 5 42fc.U f fflb)2 ! «>g (;yh'-7) 5 5Sr)«]5c« 

■>fc«s*wrs. i©-ttf-#F (dqw) mm 
Elfl-Kt. fi^Fg2MKMiBfi^#Fg^_h 

T^b©Etf3tMCiifegd'b*5V.— (S 
QW) 3g^JLh»l;^#Fg&U : -ttttl^4tb7c 

-* y TgMtP(Cl*±<Dfi^Fg<D_tS.t7STOfi:^# 

Fg©T«5g £3T,*3tM bi£«>g SrW-rs#fi^^F 
SiffcoTtiV'. ffittg2 3Sr*^#F«3tt-t-5 

ffittg t IfcK tt. SjKS'fk 

d'offi l# r t 

[0029] S-ttg 2 3<0#^t L-m. ■WxfiG a A 
s. GalnAs. GalnP. GalnAsP. Ga 
N. GalnN, GaNAs. GaNP. ZnSe. Z 
nSSe. CdZnS eTe. Z n O. Cd ZnOl© 
— l&lHjfclll-vgi, II-VI®|if^C^SrffiV'5r t&-? 
#5. #(CGa k I nSr«^5cHi: 

t7lfi 

v'5 i t i 5 g (Dwm&xz < & 

Zo *33. tt Z> f&t£g 14 . 3 m 

St^'P*romSSaEAffi«(w*j»t F^3 (C*5V '-C^^ 

bfc3feic^ lt mm t v # -y y 5 i t 

tw& LV'. fi&(4g 2 3dSfi^F*itSr^bTV'5© 

iias»SU' t 

( 1 ) i^b^T®»j*«>*fldkSr*t<-ct 
*»fe. ®ttg*s¥-o^Fg HDTV'S »-t^ 
F) It 

(2) fiH4gasffi&©#Fg$rWbTV'5 

F) ^q. ^B'fbfS« c P*#i£7?O^V K^r-Y-yT'O® 
i^Sr«]©J-r57cJ6lw. ®^*i^#Fg(c«^ixfc^yT 
gco^^^Fg i y t^c^V'r t 

( 3 ) K^-Y y < -rs 

fcnt)»c. #Fglcffi®S^s*'d'oXV'5ri: 

(4) #Fg<7)^7£^l^ite^(£mr*i£tfcL-^i-V' I 




ft gg 2002-26450 (P2002-26450A) 



(5) TB&SV'tttf-f KSoWjStE 
K^r-f s/^Sr/J'$ <-t*5 I niS-^itvTV'/iV' 

wt 

( 6 ) #FS V TS S> 5 V 'ttif4 KS co«^7c 
SIC/O' K^r-f s^Sr*# <t5A 1 tf^nTV'S £ 
t 

[0 0 3 0] fiH£S2 3_hKlH, *2i**»*9y KJf 
AWl&ZtiZ o *38K©£S2 SeSS!; 7 7S' KS»i 2S£1 
±7&£-r-5. £AT<£>t&80*Cii, ®1412 3{^3ffV'^e> 
«i:f2#fH®l^75' KS 2 4 i3£ 2 *Jft®S!8r 2* 
77 Ki2 8©2lS:tt5if4 LV'^Sr^JtCt-oT 
tftpj-rs. 

[003 1] £ 2Jg3«l 1 f7 7v KS 2 411, &H&JI 
2 319 t®^^<Z>/J'£V'#^T?TI2J5fc£;ix5. ixli, 
£2ft*a!6>I nP, GalnP, AlGalnP, A 
1 InP, AlGaAs, A 1 GaAsP, A 1 Gal 
nAs< GalnAsP, GaN, AlGaN, A1G 
a I n N, BeMgZnSe, MgZnSSe, CdZ 
nSeTe, ZnO, MgZnO, MgO^OHSKl* 
III-VBl, US 

2iil^77 KStf A 1 Sr-g-tflll-V^ft:-^^ 
flc*C«l»#SixTV'5ifrfr«:» *©j***T**l*»&£lii 
SrGaAs, GaAsP, GalnAs, GalnP, 

G a I nNS©A 1 

■C*^.H»ffiSWbSrKJt*r5r4:^-Cft5fc»»*b 

V'o 

[0 0 3 2] l2i^I1^77KI240#+yr 
«®tt, T®fl 1 x l 0 17 c L < , 3 x 

1 Ol7 cm -3^_tasi9#£L<, 5X10l7cm-3£l 
t>»* LV\ ±®H 5 X 1 0 18 c m-3«TJ&*#£ 
U<, 3 x 1 0l8 C m-3glTdS19»^ L<, 2X10 

is c m“ 3 eiTd s a ^ uv \ £ itm 2 mmstm is 7 

V KS 2 4 tt, T® t LTI1 0 . Old m » ±& 

jfiU, O. 05(imeUi51t)jfSU<, 0. 07 
pin£JLbP*t>#$'LV'. ±Kt LTIi, 0. 5 n m£l 
TWJU, 0. 4 Mm«Tasi9#£L<, 0. 2 
bV'. 

[003 3] K12 4liffitti2 

3 ( D±izMj&t5 0 m 2 mmmm H 77 K 12401 
£ 1 9 y KS 2 2 ©fflifr^l 9 t/hS 

<t5ril)-et5o 1©J;5 (c-ftLti, 
if 4 K*«^WbK3tea* b^ttrt-£ 5 dft#* GBttff 
*) «r«#W-5£fc#T*r«fc*5. ««■£« (» 

-i wwfe^flr 5 i t **-et 5 . 

[00 34] i2iiS!I1^77K|24©±l:i7 
limits 2 5Sr^fiKt5wtlU:9, 

H77K!24roi 

* r W»cJ:5**«:Rjhi-5£4::#s-e#5. Sfc, 
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9 V^IS-lkS2 5Sr^-tlxtf, < i: t«nS?4 2K9 
Klfg2S!lflS!£2*73' KS2 8 $r?ffifcft;*-£5KSK:, 

t 51? 

[003 5] X y^Vi/RUhS 2 5 3i yf-4 

ymmiz*. uesittfiofcs ^ ©, -r 

7c 31 ^v^lfiJtS 2 5 ©*tm, S£§£lt«fB©l3: 

*K m4kESihfiBte«r^bTVNTt>fl|l>*v\ 
io li, AlxGaHAs(O^X^l), lnyGai-yP 
(ogygi) 

[0036] 3i 2 5 Ojfl^ll, — «H!:IS 

ttS 2 3 o*mi 9 K^-r V <fc 5 1 7 

diltflStv, ^rCDJc®i: LT5 0n rnglTa*#* b< , 

2 Onm£lTa s .fc90&U/\ > TKiLT, 2nm£Lt 
73»± b<, 5 nmeUi)&si 9$?Si L.V\ 

[003 7] 3i y^^ffiitS 2 5 wStfBffltt, 

< , »rt®^®*s®fi£$n5»^l±|g2SCSa!jJS»* L 

20 V'„ £7c, 3iy^>' ; 7'|5ajhS2 5I±S«»w7l5-<<l&^- 

£bfc, tmtBfr* ms. 

»W5 r t fcl otffitti 2 3 a* e><D}fc£rKJK 1>&V> 
15Ct5ri:iifflU\ 

[0038] 5 

®SE^oy^S2 6«, l2tfi!m^77Ki2 4 
±K7£fft$ix, MP®4 2S:tt5. StKKj^Hx 
p® 4 2^f>S14S<c®dfndSSEA$*v5o 
[0 0 3 9] mffi7’ay?m2 6(D«-i|spH, ^«:T?fe 
*ttfSM!:lW£*ix*V\ 2 6<0*mt L 

30 r#^SrfflV'7c®^-|l, nm^ t Jfc«L-TSFe#f 

tv'fcfecyt^^v' 3 b • = 

Ttf- 

[ 0040 ] mmyayrm 2 6<om$r&&, mm-?* 

virm 2 6 [Z&H ixfcA 1 G a A s XI±A 1 G a A s P 
^6>7iSB2^®M»2 ; 7 7 y KS 2 8 0®£r^i9 t 
<S<i-S K«it) . Z(DZot£®$Tm<D 

mffl&ff? liiaoT, K«fiKUfc*< 

« ribf^®*$ri&ig-r5 r t ^■eilBlcTc.Sc ®SE^n yi ? 
I2.6il2tlll2^77 KS 2 8 t©S^f^ 

Its WM~7 n s/ i7 g 2 6 T®« 

0. 0 0 l£Lb&s#£L<, 0. 0 0 3JX±^±!)ffi 
L<, 0. 0 0 7fil_b&*»fc»«bV'. ±®H, 1. 0 
£1T*S»*U<, 0. 5£1T^19^*U<, 0. 1 £1 
TdSfttS-4 LV\ mSft^n y ?m 2 6 
-a-, T®» 10 . l£Ub65»ib<, 0 . 3£1±^19» 

£b<, 0. 7£l±d3g r t»SU/'„ JiRli, 3. 0£1 
T*3$P^b<, 2. 5£lT7319&^b<, 1. 8£TF 



50 
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[00 4 1] ®m-7x3*,Jrj§2 6<Dmi?r®t:m2&mM 
I2?7y K®28 Ga 
A s 5 k , ®l^n^l2 
6 05*mH:. A 1 G a A s Xi4A 1 G a A s P, ;&b< 
ItAl Ga I nPXtiA 1 I nP®fi«:SrfflV'5:i 
#04 bV'. AlGaln PXJ4A 1 I nPli, A 1 G 
aAsXtiAlGaAsPtJt^t, i 

$m&*<Dmmzs: ii#u£* mt-v- 

VKDmu&mmk&m) 1 

d nmm . it 

(HC 1 gsaffiURjfcg) *S-C# 5<Z>-Cfc*U4, A 1 G a 
A s XltA 1 G a A s P &®R-r**#04 bV'. {t 
b. A 1 G a A s XliA 1 G a A s P <om&lt, A 1 *& 
fi£#A 1 A s Ka£< ft V i-ff 5 fc«»tt*5%r©T?; A 
li&a/jfcOJiRBteO. 9 5WTtfS$f£L<, 0. 9 0HT 
#4!304b<, 0. 8 0Wft{>ff4U'„ I2i 

mm? 7y KSi v bi&mvtmz-tz&miibz 

6,. A 1 SUj&OTBIfi 0 . 3 5£U:#04b<, 0. 3 
7£Lt2 5 £!>0£b<. 0. 4^i^St>04bV\, 

[0042] iSE^n y ? M 2 6 14, 

[6]<7>3fe^) SrSiH® bfc t> ®8Elfijfcro»fg«:fi].h$-*i:5 
fcfcK.. ®IW, **yrS^Xi4i»®S!#gftS2o 
^iroJi^ib^fifcbTfc ±v\ mSfcT'oy^J^ 6<*>_h 
I- dr -r y :T jf 2 7 LT, V \ »i7* 

7 ©i*®ffl»41#K«j££*u*v'as. f2^tatt5r 

iicit). mi5(EI®-lhtt6l6W|R]±iSrE15ri:iS-e#s o 
[0 0 4 3] «SC/By^.»2 6Z>2H®Mi4, ft 1 ig® 
(7VK-7fL< I4&V 'JQKfcfcT&fc-f- 5 
(O, Ct« Fefcif) SrK-PO . fcSV'fir 
*ie> 2 ooM^^-erov'-rn.-efc-T.T t > t <„ 

& 5V ' -Sffi&c os 

v\ flJ;tK, ©^2 3i:ia£vMifl#fcft2ig®MS>5V' 
fcii;® i cdhi 

lc^fiS;$tv.T ^'51170 y^®Sr»4 b< 

**-<•* 5. 4fc. fc4t)^V't®»j±.{c^»^b5 
pTigfe#fc5fc«>, ®£f40. 1 ^mJiU:T*;fc5<E>#0 
4L<> 0. S^mElitWoiSiOSSU'. — 
#. *^t'£fc®aI^©i#*£S<7:;«>, ±KB{4 2 m 
m£TF#04 b < . 1 n m£*T# 4 V 04 b V '. 
I'—fm+k IsXW'fXtg&Wi&ttUt, 0. 3 — 1 
/i mSS®©i^f)lKt5®!)WS bV'. 

[0044] ®$fE:7'n y ^1 26 CD±fl!l® t bt, H P 
gB4 2rtffl®X7iJ>ft< fcfcftPftM 21B®Sjl7o y 

?m2 6±<D—ui^zx.?izm2mmMm2? i 7'y k 
JI 2 8 iWf&ZfrZ', ft 2 ig®Sft 2^7yKl28 
J4, PIPS154 2<D±mmm : £T'<Tm'M.-offla&4 2 
©MfiOlIT’ n y ^Jg 2 6±<7>^/£< k fc— SW-SEE 

J&£;h,5igffiJ$4 0 Sr5t^moMfflg5^(Oifcga9*lfV' 



■?:(0®^ay ; 7g2 6Sr 
-t<044/8V'Tft23i®Mft2;5'7y KJB2 8#WP® 

4 2<DM8S«®SE^ny^e2 6_h<D— gE4-e®&£*l 

5 4? jy&fcbfcr t *>£>. **W±fc-HWifc«fc3 
-ItSb £#-?#?>. 

[004 5] *3ggK:i3tt5& 

f«4o it, m&m 2 3 tv ±tz%2f££titcib&®i*m 
ftmzTFtm&'f *>'8iALiz&, 
m® : kMf&i-ZZklzJ: Vfm-tZ>XkfrX$6 0 &m 
10 tt4 0Ofm^$5V'-CiimS^r57F*®Kl (-T^b-HiO 
(4. K — b k bT«tet-5 fc CO 4?jfc4ttf#ic©®# 
fcV\ 0iJ;Ll4, Si, F, Al, B, C.-N, P, S, 
As. Ga^lf5ii:iS-Ct5. 4 !?04 U'cottS 
i, F, B, C, N, P, AsXfoV, SkKfrSbV' 

<Dits i, f, p, N-e&ij. S’b^SbV'wrts it 

h$o 

[0046] *&w<Dmf&*m-rz> *ss 

mt, m^2 3<7>±nx$>^xmw§t>'b<Dmm&tt 

v ^wumwifr m r 

20 tA^pJIfe-efcSo ^Ux-Mx 

®®Wfflt»T*lliyfv7SI±® 2 5. 4fc3t^®K 

Sr^< sx/I 2 7 

y 

fy^ajhi2 5t^2^®aimi ^77 KS2 4Sril 
oTfiH4g2 3 4-e^i"5bi:^'e#€io kotzib, -i* 
ny h o{iefu#i4<7)(R] i-^jgife-eop y — ^ 
m.mm$.*m£,icg\z>-k ^ „ 47c3t^®^sr^ 

< y^l 2 7 SraloT^<7>Tro®Sg 

so 7c7^i2 6p3tT*it5rt^l?t5 0 

[0047] W ^aA-r zm&O-J ^-VOSEAfi ( K 
-^.fi) it, 'j>t£T¥zkmmw<z>m&w smzviz< 
<*5c &irgzk&imto<n*iimmt&is< 
tevmgtz V , W(&MftWl£t Z&'g0>£fc<n&9&g: 
It-^r <?£V, 7ny 

y-^®gE<DlflinSr»V'Tb4 5 £v'5F.gjiasfe5 0 # 
i-M 1 77KI22±H K 

^^y^©/J'SV'Ji*T?^*ttl(»*lt*:brbie5 k, V 

< fro-c &ym^f-k bT<Dl4tg$rA 

« t<t*iaTb4p,, 

[0 0 4 8] btvbSr#it-r-5i. -r^SEA-r^llr 
O-ftyaAt (K— ^.fi:) {4, TKSirbTO. lxi 
0 13 c m-2ei±dWa b < , 0 . 5 X 1 0 13 c m"2R± 
^«fcy»4b<. 0. 7 X 1 Ol3cm" 2 £lJh^St»^ 
bV'„ ±RBt bTI4 2 0 X 1 013 c b 

<, 1 5X 1 0l3 C m-2^T^±yif4b<. 10X1 

0 13 c m-SgiTas&WS bV'. 

[0 0 4 9] al®, @{$:tp^(7)-l’^-Vi4A7'n7T'<7W 

it, mzt'-?i&mas\s'xtf 9x&mz#mz.*< - 

so $ctZ 0 &?%&£> <D&fmMlz.t V, K— XiS: — 
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b 9 * 

ft 5 t x iS&fbttiBb 9M< 
<ft9x tfb£x fiH4*4 9fe^b*ffi«fcii , -*ffi« 
i>i < 5 4 p CffiA/n 7 r 'f’^SrK^bfc^^® D K- 
Xfi-m, S^b^,kt){Eii$tv5bi:iSip^ofc<, 4 
fcx aA^^®®b*5V'T, SfcXK^jWSttJifll^ ffi 
Wc LTV 'ft V'tc t> (=> T , SH4B gTCSfUbd 5 ® 

ro^^4 J {^J^idSffi«5:b/j:<Tt), SJrfbS-arSb 
tdSBifg-c&So W 

®sg®®7W^^lb45}t!RJ& (rtecn^cox^^ii 
X) -^p n&&&M<D'>7 Hb45*Slrc©y — ?WRL 
(DltJp^ifWBSS^B^bTV'fc^, i!H4 

(omm&zimrt-zztwzzo 

[0 0 5 0 ] »®<b©b J *>-*-£334tW& 

gEXXo^r-f/KD 

e-:?ifl®4t&i4B4 9 b 

v'„ AttttKx aArn77^^ob- 
B4-COgg8tt4x TfEttO. 0 1 *in^_b&S04b<x 

0. 0 3*tm£U^5J:!)#£bV' 0 ±R|4x 0. 2 nm 

ElTWJb<< 0 . 1 *tmiy.T;&S4 904bV' o 

[ 0051 ] 

Cb ■i’^-^£EA{wJ:<7?FJ|J&feSr K— ^^XbJiV'giJ^lc 
l43?®(fc®BI£r?f£jiSi-£ b b WZ 5. Sc®(£^®l£:® 
fig-TS«£\ tKSRo^W^ 4yaA«i: K-^ 
v hSr3Sj|BbttV'^sro^#Sr«8fc^rtf, <l#tbf®Jfe£;h,ft 
V'„ A{^tbl43E®ftttjRJ: bT^m^SrffiV'5 bi^ 
-e#> 0!);tffS iNxR S i 02®s S i ONK, A 
1203 a. ZnOK, SiCK&m/wyr^Si^ 
e>*5PSr^f5btdS-CtS 0 04 b< J4S i NzR 

t&»bK^®fc®J8Uilfc*$*i.5o K*ffi«»ffll«rBfe*i- 

I4ftv\, bfcrtSo-Cx il^‘fflV''e>ix5^rx5 :L vX^‘jfeSr 

xyf-V^ ^X-rsyf 

^Xft 5 b t #4?# 5. 

[0 0 5 2] MHSBffifflJJbib'ttS^^-V'atX^nVh 
<4, ®*fb &ff ? i4®14® 2 3 rt ©J*f#Wi 4 

(9 9 % fiH4B 2 3 4 9 t'O" K=? 

Ki2 2^(C»S&t5 

b t &mM v—? amom** e>04 bv \ 

[ 0053 ] *&w<omtimiz£z>fcm®<oi&f£<ofiii 

l£x tet^b«)MPeB4 2S.Vmi5lEXn 

=»— x-f b'XB'C®? bi: t>4*#5„ = 3 — r-f 

«&*-£»#> a-y-r ^^jb©*whu gcjs 
Wfc*mxtfWilW£S*xftv'. «^fig^>*nx(Z) b 
B r r Srffi v ' 5 b 1 1 Rllg-e fc 

9 x *<W*)(bJ4x S i Nxx s i 0 2 x Si ON, A 1 2 
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o 3 x z n o % s i cfe?Mnrre>*t&. 

[0 0 54] ft*3, - a— 7 1 -f y/I SrJ^RbfcShfrx « 
2W® 2^77 Ki 2 8 «ftiW5ttrK:*a — t A 
>'VI§\t.f& : £&ti2>o ^a— 7 i -c>'Xg$rli&*1 - 5;&'Sfc 
I4x Ra- r^- vXSSr^lb^-CtJxtf#l-|5Re»4 
ftv\, bfciiot, 

S'f'b'Xx EJS^-^XVais/^-^Xx ^7X-7iyf-y 
X* 5 b i tfS-C# 5. 

io [0 05 5] 3)c^K»b33»t *< 4VS 

A&KS&*i£^$r?£fi£-?# 5 tOTfetitf, WbIBJfc 
swtctftifcv', bfc^-oTx it©7=-yv^ 

^J4_i4x *3?T 

•=■ — /K — — A- (Rapid Thermal Anneal) , M 

(Rapid Thermal Process) fe }?$*$& £>?l 

•5. 

[0 0 5 6] -r^-b'SEA^rom«!®»c45V'Tx 
i&fti: H*mfc*B£*~ s b i: Ib4 9 t 

ds-ets. *»«07=- 7KD®S»4 x -hfS^l 00 0 
20 ‘C^TTfc5btas04b<x 90 0Wefc5rt 
*54904b<x 8 5 0‘C£4T-efc5bi^£ibtw4 9 
04 bV\ TESt bTI4x 6OO'C£(±Ti)5biiS0 
4 b< x 7OO‘C£Ui-C?4>5b i:^4 904b<x 8 0 

O‘CS(±-efcSbi:d5^e>[r04bV\ 4fcx T——* 

O^F®l4x ±RB^ 6 O^glT-CfcS b b 2*04 b < x 3 
0#WTTfc*b42S±ij£:4:L< x 1 5i)£lTTfc5 
bfcdS££>lb4 9 04bv\ 4fcT=-,WDi$MOTIS 
b bT(4x 5#)JLh7?&5bi:dS04b<x 1 0®>£JLt 
T?fc5bt« Si;i3^u<x 3 0«>EUi-Cfc-5bi:d5$ 
30 bfC04bV' o 

[0 0 5 7] 12^11^2^77 KS2 8<Ddf-^y T 
mm\ 4x TfR{4 3 X 1 0 17 c m~3£(_hiS04 b< x 5 X 
1 Ol7 cm -3ej,_h*5 < tt ? ^b<x 7Xl0 17 cm-^ 
-h^’b04 bV'„ 47cJi®i4 1 X l 0 19 c m -3blT^ 

04 b< x 5X l ol8cm"3U(T^4 9 04b<x 3x 
1 0 18 c m“ 3 iJ(.T^S't.04 bV'o 
[0 0 5 8] n2m‘Wmm2?9'y KB 2 8©®:&l4x 
* < * 9 -T 1 )tSI Ci2x«>dS7F-H > b ft 9 x ® < ft 9 
i-r5tiii®«^;d5i«*DbTb4 5<, bWfc«)x I2« 
•mi HS2^77 KB 2 8(Off$<7)T®l4x^ ^ 0. 5)im£( 
Xd J 04 b < x 1. 0 MmRJb&5 4 904bV'. JifS(4 
3. OfimKTWSUx 2. 0 pm^T^4904 
bV' 0 

[0 0 5 9] St7ns/;7l2 6if2l!^!I2^7 
y KB 2 8 Sr»rtbfc«KS 6»fcm«Sr»*r5«^»:: 
(4x mtmw- b ztz#x^ mm 

(is^^yrss) ®3^^ hS2 9^fiW5bi 
*S04bV' o Wb«»SrJBjftb45 i-f «*.±Ji«®© 
= KB 2 9Sr^bft:Ji7?«ffiSr^^fS 
so bt^04bv\ 
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[0 0 6 0] Z<Db%. ifi 

ft!*? 7 y Kg i *>•*> K^f-V s':7 , 2VJs£V'#$}-<D*a> 
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